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There are many problems in the world, such as deformation, durability, vibration and dynamic stability
of structures made of composite materials, and the study of these problems is important . task. The
study of these problems in the context of composite materials helps to solve many problems of the
aerospace industry, such as the weight, strength and reliability of the object during development and
design. Interest in the problems of deformation, durability, vibration and dynamic stability of
structures made of composite materials is due to the fact that they are the main load-bearing elements
in the structure, etc. The high demand for reliable structural elements made of modern composite
materials in mechanical engineering requires the improvement of mathematical and mechanical
models of viscoelastic systems. Therefore, the development of efficient algorithms for solving linear
and nonlinear problems of vibrational and dynamic stability has become one of the priorities in the
mechanics of composite materials. Many constants of composite materials are related to their
viscoelastic properties.

The study of dynamic processes in structures is one of the important tasks of the dynamics of
deformable systems. Flutter phenomena often occur in such structures . These phenomena can be
explained in other words, that self-oscillations occur in a gas or liquid flow on rods or plates. Self-
oscillations can be undamped, or resonant phenomena occur in the rods of a gas flow or air.
Oscillatory phenomena in a plate (or rod) during flutter leads to a loss of stability of structures [1; 2; 3;
fourl].

To exclude the possibility of flutter, always strive to ensure that the center of gravity in the sections is
ahead of the center of rigidity. However, it is very difficult and almost impossible to implement this
constructively. It should be noted that the nature of stability depends significantly on the geometric and
physical-mechanical parameters of structures, as well as on the speed of air flows. It is determined that
at low speeds the mechanical system will not lose stability, if the speed reaches a certain critical value,
then the system becomes unstable.

Recently, there has been an increased interest in nonlinear problems of aeroviscoelasticity and, in
particular, in nonlinear problems of a hereditarily deformable panel flutter. This is mainly due to two
reasons. First, the natural desire to reduce the discrepancies observed in many cases between the data
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of theory and experience or to find rational explanations for them. Secondly, to obtain some initial data
for assessing the fatigue strength of the material of shell structures.

To evaluate alternating stresses, it is necessary to know the oscillation amplitudes of the limit cycles,
which can only be determined when solving a nonlinear problem.

Nonlinear problems of panel flutter can be determined by both physical, geometric, and aerodynamic
factors individually and in combination. Thus, the problem of aeroviscoelastic stability can be non-
linear physically - aerodynamically , geometrically- aerodynamically , or the combination of these
non-linearities i.e. physically, geometrically and aerodynamically non-linear. This is a natural
classification, on the one hand, it simplifies the study of linear and nonlinear problems at the initial
stage, and on the other hand, it makes it possible to better trace the role of “individual nonlinearities”.

The usual way to solve linear and nonlinear problems is to reduce the system of weakly singular
integro-differential equations in partial derivatives, using the Bubnov -Galerkin method, finite
differences or the finite element method, to a system of weakly singular ordinary nonlinear integro-
differential equations. In the future, this system can be numerically integrated into modern personal
computers. Description of methods for solving the last most general cases of nonlinear problems is a
rather difficult task.

As is known, most of the problems of oscillations in the mechanics of hereditary - deformable systems,
usually mathematically formed using linear integro-differential equations, with a rigorous approach,
generally speaking, are nonlinear, i.e. these problems should be described by nonlinear integro-
differential equations with partial derivatives with variable coefficients. The linearization of such
problems (both geometrically and physically) is carried out solely in order to eliminate the
mathematical difficulties associated with nonlinear integral and integro-differential equations. In a
number of papers, in order to overcome these difficulties, restrictive conditions are introduced on the
nonlinear parts of the equations and on the integral terms. With such restrictions, some important cases
are not covered, when the nonlinear parts of the equations and the integral terms, which take into
account the hereditary properties of materials, significantly affect the solution of the problem.

Therefore, to develop a clear recommendation to designers so that the structures do not collapse and be
safe when exposed to various types of static, dynamic and aerodynamic loads in all operating modes
during a given period of its operation is a very relevant, global problem today.
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